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The Principle of Sustainable Population: Limit of Growth and Population Wave Model
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Wave 1: at start time (ST 0), the total population is set to 10 persons. It increases to
K1 (100 persons) at around 150 years and stagnates. (Hara 2020)
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Wave 2: after SWT1 (ST1000), K1 is switched to K2 (1,000 persons). The limit
of population allowance becomes ten times more as much as K1. Then, the next
logistic curve begins and reaches 1,000 persons at around 1,200 years and stagnates.
- (Hara 2020)
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Wave 3: after SWT2 (ST 2000), K2 is switched to K3 (10,000 persons). The
population allowance becomes 10 times more as much as K2. Then, the wave starts
_ and reaches 10,000 persons at around 2,200 years and stagnates . (Hara 2020)
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Wave 4: after SWT3 (ST3000), K3 is switched to K4 (1,000,000 persons). The limit
of population allowance becomes 100 times more as much as K3. The last wave
__starts and reaches one million at around 3,200 years and stagnates. (Hara 2020)
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The population growth rate at time t (rt) rises from 0 to 5% and shrinks to 0% in
spike-like four times, every 1000 years. (Hara 2020)
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The most interesting thing is that a series of four waves in multistage result in a
single logistic curve from a long-time perspective. . (Hara 2020)
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(3) Population decreases exponentially (i.e. in a geometrical ratio) and reaches a
minimum (0) at the infinite position, if the growth rate is negative (r < 0).
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The doubling time is the same length for a decaying population. In this case, instead of “a
doubling time”, the notion of “half-life (halving time)” is applied. The term “half-life” is
rarely used in demography but very popular in archeology and atom physics to express a
lifetime of the radioisotope. (Hara 2020) E
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It is difficult to predict the level of K in the case of human beings.
It is because K is not fixed a priori but relatively changed according to the adaptation

capacity of the human being. (Hara 2020)
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1. Imay fairly make three postulates, First, that human is
mortal. Secondly, that the maximum number of
childbearing is limited in a lifetime, and that the limits
of growth exists a posteriori.

2. Under these three conditions, the birth rate and the
death rate should be balanced to 0 for a sustainable
population.

3. The population, when unchecked to be deviated from
the replacement level of fertility at a given life
expectancy, confronts increasing socio-economic cost
and a loss of its sustainability.
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